Detection by Immunofluorescence of Surface Antigens in Cells from
Tumours Induced in Hamsters by Adenovirus Type 12 (Accepted 5 March 197o) Surface antigens have been detected by immunofluorescence in cells transformed by two oncogenic DNA viruses: polyoma (Irlin, 1967; Malmgren, Takemoto & Carney, 1968) and SV 4o (Tevethia, Katz & Rapp, 1965) . This technique provides an easy way to study in vitro surface antigens as virus determinants in tumour cells. Surface antigens, or some of them, are probably tumour-specific transplantation antigens. Adenoviruses, another group of oncogenic DNA viruses, induce tumours whose cells are known to possess tumour specific transplantation antigens (Eddy, Grubbs & Young, 1964; Trentin & Bryan, t966; Sj6gren, Minowada & Ankerst, I967; Berman, ~967) , but surface antigen has not until now been detected by immunofluorescence (Hollinshead & Afford, 1969) .
In this work I report the observation by immunofluorescence of surface antigen in cells derived from a hamster tumour induced by adenovirus type 12. A modification of M611er's technique (M611er, 196~) was used, as well as Tevethia's technique with fixed cells (Tevethia et al. 1965) . Cells derived from a second transplantation of hamster tumour induced by adenovirus type 12 were cultured in Eagle's MEM with double concentration of amino acids and vitamins and supplemented with lo ~ unheated bovine serum and lo ~o tryptose phosphate broth.
Three-week-old female Syrian hamsters were injected intraperitoneally six times, at 4 day intervals, with 2 x lO a TCD 50 (in KB cells) of adenovirus type ~z clarified by ~5 rain. centrifugation at IO,OOOg. Ten days after the last injection, the animals were challenged with one TD Ioo (minimal number of cells which induces tumours in all inoculated animals) of viable tumour cells. One month later, sera were collected from the animals, none of which had developed tumours.
For immunofluorescence, cells in monolayers were trypsinized, suspended in culture medium and stirred overnight at 4 °. Five million cells were washed with 2 ml. of phosphate buffered saline (PBS), pH 7"3, suspended in o.2 ml. of antiserum and incubated at 37 ° for I hr with gentle shaking. After three washings with PBS they were incubated at 37 ° for 3o min. with o.2 ml. of rabbit anti-hamster globulin conjugated with fluorescein isothiocynate. The conjugated globulin had been adsorbed twice with acetone extract of hamster liver. After three washings with PBS the cells were suspended in a minimal volume of glycerol+ PBS 0:~), mounted on a glass slide and observed in a Zeiss fluorescence microscope. Cells in monolayers were also tested for immunofluorescence, after fixation for ~ min. with acetone at room temperature, according to Tevethia's technique. Cells showing diffuse fluorescence were not considered as positive. The proportion of these cells was rather small and identical to that of non-viable cells in the suspension as determined by dye-exclusion test. Almost all viable cells were positive when treated with antiserum. Specific fluorescence appeared as well-defined dots on the cell surface or, more often, as an entire ring around the cells (Fig. 1) .
Cells treated with normal hamster serum (pooled from I5 animals) or with serum from hamsters bearing large subcutaneous tumours induced by adenovirus type i2 were negative. This serum, previously checked, was strongly positive for rmclear tumour antigen. Normal hamster embryo cells from a secondary culture and hamster embryo cells transformed by polyoma virus were used as controls. They were cultured in Eagle's MEM with double concentration of amino acids and vitamins supplemented with Io ~ bovine serum and Io ~ tryptose phosphate broth, the same as cells from hamster tumour induced by adenovirus type l z. After trypsinization, control cells were stirred overnight at 4 ° and treated with antiserum to surface antigen as described. Both normal hamster embryo cells and hamster embryo cells transformed by polyoma virus were negative for surface antigen.
[ 10 #rn._.~j Immunofluorescence with fixed cells, as described above, also permitted the detection of surface antigen but under worse conditions of observation, chiefly because induced hamstertumour cells tended to superpose in culture. Induced hamster-tumour cells, at the same passage of the culture, when tested immediately after trypsinization, failed to show fluorescence. It seems therefore that trypsin had a transient deleterious action on the specific surface antigen induced by adenovirus type i2, and it is possibly for this reason that the detection of this antigen by immunofluorescence has so far been unsuccessful.
